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. {ah - ai b)[(a + bY'fT- - 106 (a + bY')Y"Y'" + 15b\Y") z ] 
y " ~ ~ __ " (a + bY'Y 

[105(o + bY')b\Y"fY"' - 1056 3 (F") 3 ] 
(abi - aib)[(a + bY'fY- - lhb{a + bY') 2 Y"Y*-10b(a+bY')\Y'") 2 + 
r ~ (a + bY'y 

From (2) we find 

y' = Y - XT, y" = X S Y", y'" = - X\ZY" + XT"), 

y* = X 6 [12Y" + 8XY'" + X 2 F-] 

y y = - Z 6 [607" + mXY'" + 15Z 2 F- + X S Y-]. 

It can be easily shown by substitution that each transformation leaves the given 
equation invariant. 

Also solved by J. W. Clawson and Geo. W. Hartwell. 

349. Proposed by C. N. SCHMALL, New York City. 

If y = a cos (log x) + b sin (log x), eliminate the constants a and 6 and obtain the equation 

Solution by C. C. Steck, New Hampshire State College. 
By differentiating the equation y = a cos (log x) + b sin (log x), we obtain 

'~r~ = — a sin (log x) + b cos (log x). 

Differentiating this and multiplying the resulting equation by x, we get 

Trd v xdv 

—YY + -f~ = — a cos (log x) — b sin (log x) = — y. 

From the last two equations readily follows the desired result 

xWy xdy 

-dx^ + lx +y= °- 

Also solved by M. E. Graber, J. B. Smith, J. W. Clawson, P. Penalver, C. Hornung, 
Elmer Schuyler, A. M. Harding, W. W. Beman, A. L. McCarty, H. L. Slobin, Clifford N. 
Mills, Francis Rust, I. A. Barnett, F. C. Reisler, G. W. Hartwell, S. W. Reaves, Richard 
Morris, Albert R. Nauer, Barnem Libby, and Walter C. Eells. 

351. Proposed by C. N. schmall, New York City. 

In the ellipse (x 2 /a 2 ) + (2/ 2 /6 2 ) = 1 are given e the eccentricity, and the angle <p which the 
normal at any point P (on the curve) makes with the major axis. If R is the radius of curvature 
at P prove that 

ff - ad - e 2 ) 

a (1 - e 2 sin 2 <p)i ' 
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Solution by Geo. W. Hartwell, Hamline University, St. Paul, Minn. 
For the given ellipse 



dy b 2 x 

dx a 2 y ' 

dPy_ _¥_ 

dx 2 a 3 y ' 

Also 

dy 

dx 

Making these substitutions in the usual formula for radius of curvature, 



(1) 

(2) 

= cot <p. (3) 



(1 + cotV) 3 / 2 _ a y 

¥^ 6 4 sin 3 ^- {) 

a 2 y 3 
From (1) and (3) 

b 2 x = — a 2 y cot <p. (5) 

Substituting this value of x in the equation of the ellipse, we have 

oV cot 2 <p + b 2 a 2 y 2 = a 2 ¥. 



Hence, 

2 ¥ ¥ sin 2 <p ¥ sin 2 <p 

y ~ b 2 + a 2 cot 2 <p ~ a 2 cos 2 <p + b 2 sin 2 <p ~ a 2 - (a 2 - 6 2 )sin 2 <p ' W 

But a 2 — b 2 = a 2 e 2 . Hence 

_ 6 6 sin 3 (p 

y = a 3 (l - e 2 sin 2 <p) 3 ' 2 



and 



R 



a(l — e 2 sin 2 ^) 3 ^ 2- 
But b 2 = a 2 (l - e 2 ). Hence, 

o(l - e 2 ) 



R = 



(1 - e 2 sin 2 ^) 3 / 2. 



Also solved by Richard Morris, C. C. Steck, F. M. Morgan, J. W. Clawson, S. W. Reaves, 
and J. G. Gonzales. 

MECHANICS. 

A solution of 273 was received from J. W. Clawson too late for the June issue. 

271. Proposed by B. F. finkel, Springfield, Mo. 

A hollow spherical shell is filled with a Motionless fluid and rolls down a rough inclined plane. 
After rolling I seconds the fluid suddenly solidifies. Determine the subsequent motion of the 
spherical shell. 

Solution by J. W. Clawson, Collegeville, Pa. 

Let m be the mass of contained fluid; ml the mass of the shell alone; a the 
angle of inclination of the plane; a the radius of sphere; a: the distance the sphere 



